Selective distal nephron damage during isolated kidney perfusion.
The morphologic characteristics of the isolated perfused rat kidney were examined by light and electron microscopy. Following perfusion for 90 min, the cortex appeared normal except for the development of spaces in glomerular mesangial regions and ultrastructural abnormalities in very few proximal tubular cells. In the medulla, descending limbs of the loops of Henle and Collecting tubules appeared normal. During perfusion, however, even under optimal conditions, consistent and reproducible changes rapidly developed in cells of the thick ascending limb of Henle's loop, more specifically, in cells of the straight portion of the distal tubule in the inner stripe of the outer medulla. The changes became progressively more severe as perfusion continued and ranged from swelling of mitochondria at 15 min to complete cellular disruption by 90 min. Horseradish peroxidase added to the perfusion medium was found in and between damaged cells and in the interstitial tissue adjacent to affected areas. The pathogenesis of these selective medullary distal tubular abnormalities may relate to the specialized functional activity of this segment of the nephron. Such abnormalities may contribute to the specific functional defects of the preparation.